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Secondary Xylen Anatomic Characteristics of Dominant Plant 
Species in Three Communities in Xiangshan 
Mountain, Huaibe, China 


SHI Gang-Rong, LIU Lei 
( Department of Biology, Huaibei Coal Industry Teachers College, Huaibei 235000, China) 


Abstract: The results of anatomic observations on secondary xylem of 6 dominant species in a Platycladus orientalis + 
Broussonetia papyrifera mixed forest in Xiangshan mountain, Huaibei, China, indicated that these species share some xe- 
romorphic features in secondary xylem such as high vessel frequency, less percentage of single porous, thinner vessel, 
shorter fibers, and lower rays . The availability and safety of the vessel associated with water conduction was evaluated 
through relative conductivity and the vulnerability index, the result shown that relative conductivity of the 6 dominant species 
is ordered as Vitex negundo var. cannabifolia, Ziziphus jujuba var. spinosa, Grewia biloba var. parviflora, Broussonetia pa- 
pyrifera, Cudrania tricuspuidata, Rhamnus parvifolia, while the vulnerability index is ordered as B. papyrifera, V. neg- 
undo var. cannabifolia, G. biloba var. parviflora, | Z. jujuba var. spinosa, C. tricuspuidata, R. parvifolia, and the avail- 
ability and safety of water conduction of these plants is coincided with their distribution in Xiangshan mountain . The three 
widely distributed dominant species, Z.jujuba var. spinosa, V. negundo var. cannabifolia and G. biloba var. parviflora, 
show great plasticity in some characters, including vessel element length, vessel frequency, relative conductivity, vulnera- 
bility index, percentage of single porous, multiserate ray height, multiserate ray width, and single ray height, etc. 
Compared to those in mixed forest and P. orientalis forest, the species in shrub tend to have shorter vessel elements, 


higher vessel frequency, less single porous percentage, lower rays, higher relative conductivity, and less vulnerability 
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index, thus indicated that they are inclined to more xeromorphic anatomically . The result from the stepwise multiple re- 


gressions show that both of the vessel element length and percentage of single porous increased with the canopy density, 


and the vessel frequency increased with the wind velocity, multiserate ray width increased with the soil water content . 


Key words: Denudation monadnock; Dominant species; Secondary xylem; Anatomic characteristics; Phenotypic plasticity 
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Table 1 Wood sampled and the ecological condition in different communities in Xiangshan mountain 












































































































































































































































































































































































































































































































































































































































































































































Alt Slo CD MLI SWC RH MAT DDT WV IV S D A 

Communities (m 96 mot m ?s*! 96 96 “E °C m s`!) Species cm ear 

VN 26.2 5 2.0 1.0 5 

174.64 24.2+ 93.04 20.44 6.54 0.25+ 
145 26 96 ZJ 25.9 5 1.6 1.7 46 
| 19.7 3.6 5.1 8.6 253 0.19 

GB 15.3 5 1.8 2.1 45 

BP 45.8 5 3.5 2.7 5-6 

VN 41.6 5 2.8 1.6 5-7 

170 33 47 1236.6+ 19.44 8.1+ 21.8 8.7+ 0.42+ GB 37.2 5 3.1 2.8 5-6 

Il 22.0 4.2 5.1 9.4 2.7 0.37 ZJ 33.2 5 2.4 2.3 6-7 

CT 243 5 2.6 2.2 67 

RP 40 5 2.1 1.3 46 

RP 65.4 - - - - 

340 12 0 1495.8+ 12.1# 84.44 20.5+ 9.0+ 1.65+ VN 55.2 5 2.0 2.1 6-7 

lll 15:3 3.9 4.7 9.9 3.0 1.92 ZJ 48.2 5 2.2 1.5 5-7 

GB 30.3 5 2.0 2.3 5-6 
Notes: 1) | : Platycladus orientalis forest; Il: Platycladus orientalis + Broussonetia papyrifera mixed forest; Ill : 
R. parvifolia + V. Negundo var. cannabifolia shrub; Alt: Altitude; Slo: Slope; CD: Canopy density; 
MLI: Mean light intensity; SWC: Soil water content; RH: Relative humidity; MAT: Mean air 
temperature; DDT: Difference of daily temperature; WV: Wind velocity; IV: Importance value; S: Sampled 
trees; D: Diameter; H: Height; A: Ages of trees; VN: Vitex negundo var. cannabifolia; ZJ: Ziziphus juju- 




































































ba var. spinosa; GB: Grewia biloba var. parviflora . 
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RP: Rhamnus parvifolia; CT: Cudrania tricuspuidata; BP: Broussonetia papyrifera; 2) MAT 














Data of MAT, SWC, RH, MAT, and DDT were means+ SD (n=28) 
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Table 4 Stepwise multiple regressions among secondary xylem 


characteristics and environmental factors 


























































































































Anatomical Ecological Partial regression Determination 


characters factors coefficient coefficient 
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VL CD 0.546 * 0.57 
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PSP CD 0.19* 0.52 
MRW SWC 0.689 * 0.67 
* P< 0.05; 1 2 Abbreviations follow table 1 and table 2. 
4 ud 


4.44 BOBO DO DO DO DDD DD 000 
Odo Dg 000000, 000000 
DOgd000, BOBO 0000000000 
DOdo 0 do 000, 0000000000 
DOBdOo gg oo 0 gd 00000, 00000 
DOBOo DD Doo 0 doo 600000000 
IA A PR 
HB 0.00 DE ga yh 
DO DO Dg 000000000: 
(018-010: DEA 0448 8-08. SEL 
OO UOUUUOUO DUOU U U CCarlquist, 1988; 
0000, 190000, 195000060 


DOA DO OD OO 00000000, uiu 
DODODODODODODO (Tyree, 1994)(] O 
DBA DO OD 000000000, 0006 
DOA DO OD ODO ODO DDD O00 0000 
DBA OD Dd 0D 00, 0000000060 
U, ADO OD ODO DO DD OO 000060 
HER HE a 04-40-0140. EE 
1988; Tyree, 1994; Zimmermann, 1983) [|] [] [] [] 
UUDUUUDUUDUUUDUULUDLULD 
[| I] E] E] (Tyree, 1994) 

44100410 WI Ee mL 
O O O Zimmermann [] (1978, 1982) [] HJ OO OU 
ugugaumusuasBuuguduuuluulu. uu 
MEB OTTE OLE ENDE 00-70 
AA DEEP Bos BEBE Oe TEED 
UUUOUUUUUU.,UUUUUUUUUUO 
RS Pa a 8 12004 ELE: > ah 
DOdo00o000060 

ESQUI UNO E A EE 
DOADo0 000, u 
DOA DO OD ODO O DO DDD O0 00000 
0:08. 48 SB E dug db. 
T9995 IEEE DEus: 199 0 SI BENET: GE N ER E 
2000; [U O O , 1999, 2000; O TU U , 1998) 
HURAE- 10-01-8040 EP SEE ESI HE SEE] 
Uimm, JVUUUUUU (UU 2mm)[] Esau 
CMT AM a D p pos SEP BI BO 
uiuuuulumuultLuilultlutluttLluwüu 
UUU0O, UDDOUUDUUUDUULUDLUL 
UUUUUUUUU 
4.2 VUUUUUUUUUUUUUUL 

uuuuuibHluultLtultlutLeutlutl 
E SEES MAA s HE AD N A EE Hoc E] 
uuuuuiuuluiuullliulul (Zimmer- 
mann, 1983; Carlquist, 1977)[] [] 0 0 0 0 U O 
DOA DO OD OOO 00D 000000, 
0, 000000000000000 (tez 
Espinosa [| , 2200) 004 00000, 000.6 
H: EE, E EHE- 04-08900008-0 
U EE 40.0 u E 
UUUOUUUUU: UU >D00>000>06 
>UUUU >uuu 


(Carlquist, 


368 0 cB SES U U d 28 [] 


uuuuuusutluutultlutluttLlueul 
HT OBL DOE s ESL BS O AE ora ara a 
uguguuluiu:üululWulultLlultLtLu 
Es SEE BE LE BEBE HL EE BE EOS TH 
HRA BE Ds RUE EE BRE SH BEBE 
ugugumuugsgadguluuuiuul.uliltLdu 
D BOE HEC HE BEBE BH e DE BEBE 004009 
a d] 1 ECCE A E 
DOd000000,) DOD0 0000006 
H EL EL UE EP 08.00 EIE s 
uguauu:uuuulllueultLlulutLtLudüu 
uguagu.ugdututtlueultLlultLtLuu 
da ERENSAREEDEDEDSS ERE E 
Mata Mad me 8 
DOd00,) BOO0D0 00000005006 
0 Esta 4 0-00 1088-80 EA Aare 
HER AA EIA AA 
uuuüuuluultluluttlueul 
23. HO ps EE URL DE d] 
DoOd0000060 

UD DD LTD (phenotypic plasticity) O OO U 
datada old odds 004) EP 
DOdDOO O Do 00000000 
Debenedetti and Bazzaz, 1991)[] [] [1 EH] DU DJ LH T] 
IN ES IIA DEE SEE 
EAN TAHE ae O AE FON DE 
EET EA EB ESTE 
UULUUDUUDUUUUDLUUU, ut.tuüu 
UUUOUUUUUUUUUUUU 304000, 
ata caras a Yd 
It ep a AA E ET 
its EORR RES se EH EE EPA LETT 
E BEBO br p EHE ee) 

uuguuuuBuluulultlutluttelueul 
DOd000000,) DOD0 0000006 
IRIRE (Bazzaz, 1996)|] LH] O U 
UOUUUUDUULUUUDULUUL, DOL 
UOUUUUDUULUUUDULUUULD, DL 
EH A a) NE NER G:A U ARR EEE BEES BG 
BE EEE EE DEBEBIT BS 4-0 BE 
uguauuulu.uiutuluteluelultLululutLtLudu 
HU uuagttuultL t 


( specialization ) 


(Strauss- 


po000000,30000000 000 
Ad o pg gon 00000000000, 00 
400-0908 114-08 0-0 En En OE E 
EEE ODE IDEE HT LI 
UUOUUUDUDUUDLUULDLL, DOUUO 
E BD BEÁUC es 
DADO Dg DO DD DO 0000000000 
GETU 0000000000000, 0000 
EENE E EE AAN IN EB 
00000,000,00000 0,0000 
0, BOB o00p 000000 00000,000 
ODO Dd DO DO 0D 00000000000 
popdo0 000000 000000,00000 
p00000000, 0000, 00000, 0 
000,000000,00000,00000 
DoOD000,0000 00000000000 
DOBO OD ODO DD OD Oo Dodo ooo 
0-0 00-0'440-0-0:4-8:0-00:0./.8. 48 
po000000, 0000000000 
44 DODOD OD OD 000000056 

pad 0000000, 00000000 
OBEN AE e e DIOE T 
GO hs ak EEE IA 
E SELL ee 
UOUUUDULDUUDLULDUDULULDUN 
Aaa atadas 1040-00 000090001. 1 
4.0000 80.434.000 EIS BEI I E E] 
die ERE 0 AA a 0 BN EMEN H 
0, BO DO 00000, 000000000 
pad 000000, 00000000000 
HARE ad: DEBBIE Ds: 00:08:00 
0,00 0000000. (Carlquist, 1988; 
Zimmermann, 1983), [1D DD DD DB D DU LU 
Dado 00d 000000, 00000000 
UUUUOUUDULU (Tyree, 194), 00 0 D 0 
Hat E O0 EE 0000.01 
UD (Tyree, 1990 00. DD OD DD ODD 
E SEE EP ECL OERO WAUTA 00 EC Bos. ot] 
6:01 EN EPUEEPELBSB BEBE BEE 
DOdo0D0 0000 

GRAS Be Ogee ER 004"0 0 444850 
Ee i eee Dl 


AI 309 


DOdODO DD OO DO DOD 00000006 
(Jansonnius, 1950; Kozlowski, 1984; Lev-Yadun 
and Aloni, 1995)[] Ya@ez-Espinosa [] (2001) [] 
0. 000000 400 (FA) OOOD 
UUUU. BOOO0D DDD 00000006 
0800 «zs» 000 800 (FZ>8) UU 
0. ABOBD OOOO DDD ODO D0 0006 
UU UUUUUUUUUL (Popupus deltoide) 
IA E A UE A 
2003); O O € Eucglyptus globules Labill .) | O U 
uugumggugauduagugg«xauuubiiul. 
1994), OD [] O O O C Syringa ablata var. giraldii ) 
UUUOUUUUODUUUU «a uuuuu» tuu 
U «(OO UDO UL, 1989)0 UU [] (Liriodenron 
chinensis Sag ) VO DO DOOD0 00000 
(cd000o,2050 00000 
E35 TEE ES AIN AM UN AAN 
Hrs EH EORR (0 0009-00 EEE 
UUUOUUUUUU) 00000000 «Iu 
po,200000000, 400000050 
0. ABOB OD ODO DO DDD ODO 0D0006 
E WEEE DO EE FU BEES 
UOUUOUUDDUULUUULU, 0000006 
are ero aa i a Cod. 
atar 0001:40 


( Fagus lucida 


00 0 D 00 


Ashton PMS, Olander LP, Berlyn GP, et al, 1998 . Changes in leaf 


structure in relation to crown position and tree size of Betula papyrif- 
era within fire-origin stands of interior cedar-hemlock [J] . Can J 
Bot, 76: 1180—1187 

Baas P, Schweingruber FH, 1987 . Ecological trends in the wood anato- 
my of trees, shrubs and climbers from Europe [J] . ZJAWA Bull 
n.s., 8: 245—274 

Baas P, Weker E, Fahn A, 1983 . Some ecological trends in vessel 
characters [J] . 


JAWA Bull n.s ., 4 (2-3): 141—159 


Bazzaz FA, 1996 . Plants in Changing Environments: Linking Physiolog- 








ical, Population, and Community Ecology [M]. Cambridge: 
Cambridge University Press 
Cao WH ( ), Zhang XY ( ), 1991 . The secondary xy- 












































Acta Bot Sin ( 








lem anatomy of 6 desert plants of Caragana [J] . 


























), 33 (3): 181—187 





Carlquist S, 1988 . Comparative Wood Anatomy [M] . Berlin: Spring- 
er-Verlag, 41—81 


Carlquist S, 1977 . Ecological factors in wood evolution: A floristic ap- 
proach [J] . Amer J Bot, 64 (7): 887—896 

Carlquist S, 1982 . Wood anatomy of Illicium (Illiciaceae): Phyloge- 
netic, ecological, and functional interpretation [J] . Amer J Bot, 
69: 1587— 1598 

Chattaway MM, 1932 . Proposed standards for numerical values used in 


describing woods [J] . Tropical Woods, 29: 20—28 











Chen SS ( ), Tang WP ( 



































), 2005 . Observation of ves- 








sel elements of secondary xylem in Mangifera indica [J] . Acta Bot 

























































































Yunnan ( ), 27 (6): 644—648 
Co-operation Group of Anhui Vegetation ( ), 1981. 
Vegetation of Anhui ( ) [M] . Hefei: Anhui Science and 





























Technology Press, 230 











DengCY ( ), 





























Lin P ( js 














Li BZ ( ), 2001. 




















Study on comparative anatomy of secondary xylem in six Sonneratia 
species of mangroves [J] . J Xiamen Univ ( Natural Science Edi- 


tion) ( ( )), 40: 1100— 1106 



















































































DengCY ( ), Lin QX ( ), Lin P ( ), e al, 















































2000 . Wood anatomy characteristics of 6 mangrove species of Son- 


neratia and their application [J] . J Fujian Forestry Sci and Tech 





( ), 27 (3): 1—5 















































Deng L ( ), Zhang XY ( ), 1989 . The ecological wood 





















































anatomy of the lilac in Taibai Mountain [J] . Acta Bot Sin ( 




















), 31: 95—102 
Esau K, 1977 . Anatomy of Seed Plants [M] . New York: John Wiley 





and Sons Press, 351—372 
Fahn A, Werker E, Baas P, 1986 . Wood Anatomy and Identification 
of Trees and Shrubs from Israel and Adjacent Regions [M] . Jerus- 


alem: Israeli Academy of Science 











Fang JY ( ), Fei SL ( ), Fan YJ ( ), eal, 






























































2000 . Ecological patterns in anatomic characters of leaves and 





woods Fagus lucida and their climatic control in Mountain Fanjings- 



































han, Guizhou, China [J]. Acta Bot Sin ( ), 42 
(6): 636—642 
Fei SL ( ), Fang JY ( ), Fan YJ ( ), etal, 

































































1999 . Anational characteristics of leaves and woods Fagus lucida and 


their relationship to ecological factors in Mountain Fanjingshan, 








Guizhou, China [J] . Acta Bot Sin ( ), 41: 498—499 


























Graaff NA, Van Der, Baas P, 1974 . Wood anatomical variation in re- 
lation to latitude and altitude [J] . 


Han LJ ( ), Lin YH ( ), Wu SM ( ), 2001. 


Blumea, 22: 101— 121 










































































The effect of latitudes on the structure of secondary xylem in Lirio- 


Chin Bull Bot ( ), 18 



































dendron chinense Sarg [J] . 





(3): 375—377 

Jansonnius HH, 1950 . The vessels in the wood of Javan mangrove trees 
[J] . Blumea, 6: 466—469 

Kozlowski TT, 1984 . Plant responses to flooding of soil [J] . Bio Science, 
34: 162—167 

Lev-Yadun S, Aloni R, 1995 . Differentiation of the ray system in 


woody plants [J] . Bot Rev, 61: 49 —88 


370 0 0 ü 0U D d 28 [] 








An SQ ( ), 2003. 




















LiGQ (0 [] O), Zhang L ( ), 
The anatomical characteristics of Popupus deltoide (Lux) under stress 









































of various soil salinities [J] . Scientia Silvaes Sinicae ( 





[] ). 39 (4): 89—97 














LinP (00), LnJH (0 00), Lin YM ( ), 1999 . Eco- 





















































logical anatomy of secondary xylem of Ceriops tagal and Avicennia 


OU 














marina [J] . Jonmal of Ocenography in Taiwan Strait ( 


OD ), 18 (4): 413—417 
LinP ( ), Lin YM ( D ), Lin JH ( ), 2000 . The 




































































ecological secondary xylem anatomy of the mangrove Aegiceras cornic- 





ulatum and Sonneratia caseolaris [J] . Scientia Silvaes Sinicae ({] 


000), 36 (2): 125—128 
Lin YM ( ), Lin JH (D | 














1998 . Eco- 


























|), Lin P ( ); 


























logical comparison of secondary xylem anatomy of Kandelia candel 





























[J] . Jonmal of Ocenography in Taiwan Strait ( ), 17 
(2): 219—223 





Lindorf H, 1994 . Eco-anatomical wood features of species from a very 
dry tropical forest [J] . JAWA J, 15: 361—376 
Lindorf H, 1997 . Wood and leaf anatomy in Sessea corymbiflora from an 


ecological perspective [J] . JAWA J, 18: 157—168 











PengSL ( ), Li YL ( ), Yu H (UU), etal, 2002. 





















































Ecoanatomical study on leaf characteristics of dominant species in dif- 


ferent succession stages of forest communities in Dinghushan [J] . J 





Trop Subtrop Bot ( ] ut O), 10 (1): 1—8 






































Strauss-Debenedetti S, Berlyn GP, 1994 . Leaf anatomical responses to 





light in five tropical Moraceae of different successional status [J] . 


[] 


Amer J Bot, 81: 1582—1591 





Tyree MT, 1994 . Evolution of xylem conducts [J] . ZJAWA Bull n.s ., 
15: 335—360 
Wang CM ([] 0 O ), Zhang XY ( ). 1994 . The ecological 


























wood anatomy of the Eucglyptus globules Labill . in west hill of 
| | | ) > 





J Southwest Forestry Coll ( | Ol 























Kunming [J] . 
14: 62—68 





Y4@ez- Espinosa L, Terrazas T, IÓpez-Mata L, 2001 . Effects of flood- 
ing on wood and bark anatomy of four species in a mangrove forest 
community [J] . Trees, 15 (2): 91—97 

Zhang SY, Baas P, Zandee M, 1992 . Wood structure of the Rosaceae 
in relation to ecology habitat and phenology [J] . JAWA Bull n.s ., 
13: 307 —349 

Zhang XY (O0 DD), Cao WH (O O O ), 1990 . Studies on the sec- 
ondary xylem anatomy of Hippophae rhamnoides under different habi- 
tats [J] . Acta Bot Sin ( ), 32: 909—915 

| ), 


secondary xylem anatomy of 7 desert species of Leguminosae [J] . 






































Zhang XY ( Cao WH (000), 








1993 . The ecological 























Acta Bot Sin ( 





| ), 35: 920—935 




















Zimmermann MH, 1978 . Hydraulic architecture of some diffuse porous 
tres [J] . Can J Bot, 56: 2286—2295 

Zimmermann MH, 1982. Functional xylem anatomy of angiosperms 
[A] . In: Baas P ed . New in Wood Perspectives in Wood Anato- 
my [M] . Dordrecht: Nijhoff unk Publishers, 59—70 

Zimmermann MH, 1983. Xylem Structure and Ascent of Sap [M]. 


Berlin: Springer- Verlag, 39—62 


[] 


DODO DO 000000000 DOD0 000000000000 00000000 0,0000 0000 


0000, 0000000000 


(00000 0000)0000,) BOD00 00000 00000000000 


DO DO 0 00000 000000000, BOD 0000 0000000000000 00000,00000 
0, BQO Bd 0 DO DO DD ODO 000000000000 (000 0,5500, 0000 12480, 0000 104 
0032116900 42000200,000,0000,00000)0 
pDoOd00000,000000, 000000, BO0D000000 0000000 00000000000 
DOBOD 0000 DD OD DDD DO 00 00000000 00000000 od 0000000 0000000 
DOdOo0 00000000000, 0000000000000 
DO BOO O DO DD 0000000000, 00000 000000000000 00000000000 


DO DO O 0d 0000000 00000000000 


podoo000 O sog 00000 DO 00000 UU 0000000 0 00000000 0000000000 
UDO BO d0 00000000000), 000000000000, 000000000000 

DODOD O BO DD ODO 000 000000000000, 000000 00000000, 000 00 
DODO00 0000000000, DOD00 000000000 


po: 600 (1000000,00000) 
o0:00,00 


pODd0: DO 00000000050 [] [] : 134002 


OOO OU : 0435 -3209685 ([] ); 0435 -3208073 (O ); O O : 13843593766; 13943598785 


E - mail: bszhouyou @ 163. com; bszhou@ sohu. com 


OO OO : 2161750010200022664 


HO: 00 


